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— n/) -1, 2 - v-7^-;i/x.^l/> v'r ^ >] (1, 2, 4, 5- 
f F77f^^>^7) ;^-f — [ (s, S) — N — ( p - f^xyy;^* 
-l, 2-y7x^xfi/>y7^7] (1, 2, 3. 4-7"h^^^ 
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;U^<>-tf>) Jl/f-^, [ (R, R) -N- (p - h — -1 

, 2-/7x-^xfl^>y7ry] (1, 2, 3, 4 --f h 9 ^ f-;WO-lf > 
) ^f--)A, [ (S, S) -N- (p-h;Px>^;^-;v) - 1 , 2-/7 
x-;i/xfV>y7^>] (1, 2, 3, 5 -x h y ^^-)V^y^z y) — V 
A, [ (R, R) — N — (p - h A'X.>XA'* — )V) - 1 , 2-v7xXjPxf 
lx>vr^>] (1, 2, 3, 5-tY?*?-A"<>'*?>) ;i/T--r>A, [ (S 
, S) -N- (p - Y )Vx.y^)V^=-)V) -1, 2-v7xx;Vxf l/>y7< 
>] (1, 2, 3. 4, 5 - ^ ;l/ -r;i/^>-tf>) ^rx^A, [ (R 

, R) -N- (p - Y)V^>7,)V* — )V) -1, 2-y'7xX^xfi/>y'75 
y] (1, 2, 3, 4, 5 -^>^>f;M^ >) ;Vfx7A, [ (S, S) 
-N- (p - b )V^>7.)V*=.)\/) -1, 2-v7xXjVxf l/>yT5>] ( 

^•^x^^^-tr^) ^tx7A« [ (R, R) -N- (p-h;i/x>x;i/* 

-1, 2 - y7xx;i/Xf I/Vy7> >] (^3r+M f-)V< >-{f >) ;Vf 
-7A, 

[0 0 3 0] 

[ (S, S) -N-pt 9 1 , 2-y7xx;Vxf l/>y*7^]^ 

y-{f y)\s-r-V a, [ (r, r) -n-^ * y^)^^=.)v- i , 2-/7x-^ 
x f u > y 7 r/ ] ^ > -b* > ;u f x y A , [ (s, S) * x: ;i/ - 

1, 2-y7xxji/xfi/>y'7>>] (^^wo-tf y) jv^ — V^, [ (r 
, R) * y^)V* — )V- 1 , 2-^7xx;vxf i/yy7> y] 

;i/^>Hf>) ^fx 7 A, [ (s, S) * >^;v^xi;i/- l , 2-y*7 

xx;i/xf l/yy7= y](i, 2 - -rJW^V-if >) ^-f— ? A, [ (R, R 
) * >X;V*xi;u- l , 2-y7xx;l/xf l/>y7r/] (1, 2- 

v^-r;l^>-tf >) ;l/fx7A, [ (S, S) -N-^ 9 y*)U*-)U- 1 , 2 
-y'7xX)l/Xf l/>y7^>](l, 3 -77f M>^f>)iVf X7A, [( 
R, R) 9 y*)l<* — )V- 1 , 2-y7xxjl/xf l/>y'7r/] ( 1 

, 3-i?*?-A"<>li>))l/'T — VA, [ (S, S) * >*;V*xi;i/- l 

, 2-y7xx;kxfl/yy7r/](l, 4 - V* Tfr^W >) ^fx >7 A, 
[ (R, R) -N- * 9 y 7,)V* — )V- \ , 2-y7x^xfl/>y7r/] ( 
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l, 4 - y^^^^y^f >);i^-r-^A. [ (s, S) -N-^< * 
-1, 2-y'7x^xfl/>y*7^] (p-v^>) ;1^-->A. [ (R, 
R) -N-*9>XJUfc=.}i/—l, 2 - i?7 x. — )l>J^?-Uy y'T < >] (p-v 
> >) ji/7^i)A, [ (S, S) -N-> 9 > 7,)V*~)l<- 1 , 2-y'7x^ 
x.^-vyVT <y] (* ; y^-vy) ^-r-^A, [ (R, R) -N-^^>x;u 
2-v7x-;Vxf i/>y'7r/] ^A. [ 

(S, S) * >x;w*x:;u- i , 2 -v^7x-;vxf u>y7 ^ >] ( 

1, 2, 3 - h V ^;i^>-fc? ;i/x-^A, [ (R, R) -N--**>*/U 
2-y7xx;i/xfl/>y7r/] (1, 2, 3-h'^f^> 
-t£>) ^-•y-A, [ (S, S) — N — ? -l, 2-77x 

-^xfi/>y7Ty] (1, 2, 4 - h U ^;i/^>-fc? >) ;ixr-^^A, [ ( 
R, R) -N- 9 -l, 2-y7xx;l/Xfl/yy'7?>] 

(1, 2, 4 - h >; y^;i^>-tf >) ;i/-r-*A, [ (s, s) -N- 

-1, 2 - v7xx;vxf ]/>y75 (1, 2, 4. 5-fF 
7^ f-^^>-tf y) jl/rx^A, [ (R, R) — N — 0^>vUW*^;l/) -1 
, 2-y'7x^]l/xfl/>y7ry] (1, 2, 4, 5-ff7^fM^'> 
) )Vy-=.^7A^ [ (S, S) -N- 9 y*)l<*=-)V) -1, 2-/7x^ 
ifl^>y7r/] (1, 2, 3. 5 —f h 7*7-)Vs<y*i ;Vx-*7A, [ 

(R, R) -N- 9 y*)V*~)V) -1, 2-y7xxji/xf uyy7^> 
] (1, 2, 3, 5 -7- h 7 *7-)\"<yi£y) )Vy-=-7^^ [ (S, S) -N- 

9 y7,)V*-)V) -1, 2 -^7xXjkxfl/>-?7< (1, 2, 3, 
4 -7- h "7 ^^-)V^<y^d y) iVfx^A, [ (R, R) — N — 0^>;*;V*x: 
-1, 2 - y7x;)kxfl/-/y7 < >] (l, 2, 3. 4-xh^^ 
^>-tf>) ^fx^A, [ (S, S) -N- (j* ^ >*;i^-;v) -1, 2 - v 
7xx^xf i/>y7ry] (1, 2, 3, 4, 5 * J -^;l/y< ^)U^.y-\f 

y) jVfx^A, [ (R, R) -N- O 9 y7,)V* — )V) -1, 2-y'7x^ 
;uxf ^>y7^y] (i, 2, 3, 4, 5 ? * f-;i^>-tf y) )]yy- — 7 

A, [ (S, S) -N-^ 9 Z/K)V* — )],- 1 , 2-y7xX^xf l/>y7? 
>] (^3r+M^-;i^>-tf>) ;i/fx^A, [ (R, R) * >*;l/*xz 
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A, 

[0 0 3 1 ] 

[ (S, S) -N- h 'J 7;i/*njrf 9 1 , 2 -y'7x^jl/xfl/ 

>yT^] / <>*^il'T-7A, [ (R, R) -N- Y y )V*u * 9 V 7,)V 
2 - y 7 x xjvxf W > y 7 5 >] ^ >-t* >;Pf - ■) A , [ (S, S 
) — N — I s V ~7 fl/JrU 2 9 Z/ 7* ~)V— 1 , 2-y7xx^xf ^>y7r/ 
] {^^-)V^y^£y) )]/-r~<yA, [ (R, R) -N- h V 7)V*u* 9 >A)l> 
1 , 2-y'7xx^xf V>y7r/] 0^;i^>-tf>) ;1/7^xl>>A 
> [ (S, S) -N-h'J7^tn^^>^Hi) -1, 2-y7xxjVxf 
V>v7r/](1, 2-y^f^>-lf'»iVfX7A > [ (R, R) — N— h 
i; -7;u^-n^ 9 — )V- 1 , 2-y7xx;vxf l/>y7r/] (1, 2 

- v^;l/^>-tf >) il/f-yA, [ (S, S) -N- h 7)V*u* 9 y^)V 

2 - y'7xx;vxf l/y y7 5 >] ( 1 , 3 - ;W< > «tf > ) ;i/ 

t^-^a, [ (r, r) -N- h V yfrjruj 9 >X)]s* — )U- 1 , 2-y'7x 
xji/xfl/>y7 5>] ( 1, 3-i?*1-n/'<>'&>))l"T — '}J** [ (S, S) 
-N- h 'J -7;v^-n^ ? y^)V*=.)V- 1 , 2 -y'7xx jvxf k>-77^ ( 
1, 4 - >>^;wo-tf y);i/T---7 A, [ (r, r) -N-FU7Wn>^ 
y — 1 , 2-y7xX^xfk>y7r/] (1, 4-v^^-;V^> 
-if >);i/-r xx A, [ (S, S) -N - f V 7^tD^ V^W-A' - 1 , 2 
-y7xx;l/xfv>y7r/] (p ;VfX7A, [ (R, R) -N 

- h DV-frU* 9 y7,)V* — )V- 1 , 2 - y'7xx^xf l/y y7 ^ y] (p 
-i>^>) ^fx7A, [ (S, S) -N-h'J7Wn^^^W-^-l 
, 2-y7xx;vxfl/>y7r/] ;l/f-7^, [ (R, R) 
-N- h 'J 7;i/^-n^ 9 >X;U^xx;U- I , 2 -y7xxjkxf l/>y7^ >] 

Ov^l^>) ;l/tx7A, [ (S, S) -N-h'J7^o>^>^H-^ 
-1, 2-y7xxjvxfi/yy7r/] (1, 2, 3 - h U * ?-)l"<>*£ » 
^fx-^A, [ (R, R) -N- h V -7)V*u* 9 y7,)V* — )V- 1 , 2-v7 
xxji/xf kyy7r/] (1, 2, 3 - h V *7-)\"*yj£y) ? A, [ 
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(S, S) -N-h'J7;i/to^^>'X;l//t^l'-l, 2-y'7i^^ifl/> 
y'TT/] (1, 2, 4 - h- ^^-)V^<y-kfy) [ (R, R) -N 

- + V 7 )Vj-u * 9 y 2s)Vy£ — )V- l , 2-y'7x-;vxf i/>-77 5>] (1 
, 2, 4 - h U *^-)\"<y-*z y) jl/x-^A, [ (S, S) -N-hU^^^-n 
^ ^ >^;i/^-;U- l , 2-y'7x^xfl/>y'7<>] (1, 2, 4. 5- 
fh7^fM>-tf'y) — [ (R, r) -N-HJ7^o>r/^ 

2 - y7x^JVxf l/>y'7^ (1, 2, 4, 5-f 1^7^ 
^;v^>-tf>) iVf-7A, [ (S, S) — N — h U 7 )V3ru 9 y ^)V^~)V 
-1, 2-y'7xx;Vxf l/>y7<>] (1, 2, 3, 5-fF7^fM> 
-tf>) '^fx^A, [ (R, R) -N- h V ~7)Vjru* ? y^)\y^=. i , 2 
-y7i-^xfi/>y7ry] (1, 2, 3, 5 -7- h 7 * f-)V^<y^z y) )V 

[ (S, S) -N- h U 7)V^u^ ?? yX)V* — )\s- 1 , 2-77x 
-juxf v>y75 >] (1, 2, 3, 4 -f h ? *^-)}"<yA£y) ;Vfx7A 
, [ (R, R) -N-F^^tn^^yx^tx^-i, 2-v-7j_x^x^ 
l' , /y7^] (1, 2, 3. 4 -T- h 7ff-)\"<y>g y) )Vy-=-7^, [ (S 
, S) -N- b 'J 7)Vjru* 5> y 1 , 2-y'7x-^xf py-/7 

^ >] (1, 2, 3, 4. 5 -s<y?f}-)V*^-)\"<yj£y) )Vf-^7A^ [ ( 
R, R) -N- h 'J 7)Vjruj. ? y^)V* — )V- l , 2-y7xXji/xf i/>y 
75>] (1, 2, 3, 4, 5-^>*^;W<>-tf>) JVfxyA, [ (S, 
S) -N-f^JHn^^y^Wxjk-i, 2-y'7xx^xfi/>y7> 
(^**M?-;w<>4f>) ^t-x^^a, [ (R, R) -N- M 7;v^n^ 
^ >^;i/^xi;i^- i , 2-y'7xx^xf i/>y7r/] (^^f >-fc? 
y) )]/t~7A^ 
[0 0 3 2] 

[ (S, S) -N- (p - h )VJ-y 7,)V*~)V) -l, 2-yyn/\Jet>y7 
^ y]^<y-\f y^y-^7 A> [ ( R> r) -n- ( P - h )vz-y - 
1, 2 - y;nA+t^y7^ >]^>-tf >;i/-r-^ A. [ (S, S) -N- (p 

- h — ;w) -l, 2 - y V7 ^ >] 

) ^x-^A, [ (R, R) -N- (p - h -i, 
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DA+t>y7r/] (JT-fr^y-tfy) ;i/f-^A, [ (S, S) -N- (p 

- h )vx.y * )V -i, 2-y^nA^>y7^](i ) 2-y^f-;v 
^>-tf >)^f- A, [ (R, R) -N- (p - Y )V3-y7,)V*~))s) -1,2 
-y.^DAH>y7r/] (1, 2 - v^;l^>-tr>) ^f-^A, [ (S, 
S) -N- (p - h )\/3-Zs7s)l<*~ )V) -1, 2 - n^x^r+>-> y'7 < >] ( 1 
, 3 - v^^;!/^^-^^)^^-^ A, [ (R, R) — N — (p-fjl/x>^;v 

-l, 2 - n^\Jr+h> y'7 < >] ( 1, 3 - V* ^-;l/^>-tf >) x 

- [ (S, S) — N — ( p -fjVxy^;i/*-;v) -1, 2-v^n^ 
-*j->y75 >]( 1 , 4 - v^-f-;i/^>Hf >);u-r-^ A, [ (R, R) -N- ( 
p - h — -l, 2 - v ^ n^^-tf- > y7 ^ >] (1, 4-v^< 
^-)V^<y^f >)iPf- •> A, [ (S, S) -N- (p-hjl/x>^j^xjV) -l 
, 2-y^n^t>y7r/] (p-v^>) ^-r-^A, [ (R, R) -N 

- ( p - h )VJ^y ^)\s7$-,^.)V) -1, 2 - Z/9 n^x^y y'7 ^ >] (p-v^ 
>) ;Ux--yA, [ (S, S) — N — (p - h )V*.y 7, )V -1, 2-v 
^ u^^^yVT X >] (Ji/^-Uy) ^r-vA v [ (R, R) -N- (p- 
y )Vx~y 7)V*~)V) -l, 2-y^nA^fyy7r/] 

-■^A, [ (S, S) -N- (p - Y )VJLy7)V*-)V) -l, 2-v^n^\^ 
t>y'7r/] (l, 2, 3-b'J^;^>^» [ (r, r) 

- N — (p - h )VJ-y7)]s* — ;v) -1, 2-y^nAH>y'7r/] (1, 

2, 3 - h *^)i^<y-tfy) ^x^a, [ (s, s) -n- ( P -f;vxy 

7)V*-)V) -\, 2-y^DAJrt>y7 5>] (1, 2, 4 - h 

;i/-7-x:r>A, [ (R, R) — N — ( p - h >^ ;i/#xwi/) - l , 2 

- y^ n^+f- > y7 5 >] (1, 2, 4 - h 'j ^^-;i/^y-tr ;l/r-x^r>^ N 
[ (S, S) — N— (p - Y )Vx.y^)V*~)V) -1, 2 -y? nA^f>y7 
^ >] (1, 2, 4. 5-f b7>f^>-t*>) ;i^x:^A, [ (R, R) - 
N- (p - h )V3-y -1, 2 —i/ 9 n^\^r+f >y7^ >] (1, 2 
, 4. 5 -7- Y y *3-)V<yit£ y) ^f^^A, [ (S, S) -N- (p-Y)U 
x.>*;u* zl)V) -1, 2-y^OA^yy7r/] (1, 2, 3. 4-f F 
9^-?-;i^>-tf y) jvfx ->a, [ (r, r) -N- (p - h )Vj^y 7)V*~)V 
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) -1, 2-/^OAH>y'7ry] (1, 2, 3, 4-f b7^f^>-b* 
y) ^-^a, [ (S, S) -N- (p - hJVx>^ji/*-;i/) -i, 2-v 
^ n^^r+»-> vT ^ >] (1, 2, 3. 5 -f- h ^^^^^>-tf>) ;Ux--7A 
, [ (R, R) — N — (p - h )V3-y ^frfr — fr) - I, 2 - u^^-tyyV 
T<>] (1, 2, 3, 5-rf7>fM>-t*>) ^-^A, [ (S, S) 

— N — (p - f> )Vx.y *)l<*~)V) -l, 2-y^nA^t>y7^>] (1, 

2, 3, 4, 5 -s<y ? *^-)Vf5-)V<yJz y) ji/f-^A, [ (r, r) -n 

— (p - h )V^y 7,)V*-)V) -l, 2 - D^fyyT ^ >] (i, 2, 

3, 4, 5 -^>^>^-;W^>-b*>) ^x-^A, [ (S, S) -N- (p-h 
)VJ^y ^)V^^)]y) -1, 2 - y^n^t>y7^ >] (<^3F"*M f-;i^>-t: 
y) ;i/f-^A, [ (R, R) -N- (p - h )Vz-y — -1, 2-v 

[0 0 3 3] 

[ (S, S) -N->* * 1 , 2 - n^^-if > VT 5 

^A. [ (R, R) — N — ^ 9 y 7^)V-fc~)V— l , 2-v^n^+J-> 
y'7^ >]^>-tf>;i/-r-'7A, [ (S, S) -N-^ * y^)V*=-)V- l , 2- 

u^^-^-y y'7 ^ (^^;l/^>Hf>) ^-^A. [ (R, R) -N- 
* 9 y T.iv* — )^- \ , 2-y^OA^tyy7r/] (p< f-;l/^c>-tf >) 

A, [ (S, S) -N-^ 9 y?.)V*~)V- 1 , 2 - n-\^r+h>>?T^ 
>](1, 2 -S^f-IWO-tf y)))s7--V&, [ (R, R) -N-^ * 

— 2-y^OA^tyy75>] (i, 2 - v^ ^-;i/^>-fcf ^f- 
■^A, [ (s, S) 9 yX)V*~)U- 1 , 2-y^DAH>y'7ry] 
(1, 3 - v^;!^>-tr>);i^x-<> A, [ (R, R) -N-> * 

-1, 2-y?OA^>y7<>] ( 1, ;^>-b*y)t-^A, [ 

(S, S) -N-> * 1 , 2-y^D^f>^7 5>](l, 4 



, S) 9 y7s)V* — )V- 1 , 2-y^DAH>y7r/] (p-y^ 

>) Jl/f-^A, [ (R, R) -N-^ 9 — 1 , 2-v^n^^r-9- 
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>yTr/] (p-y^» ;u-r— -yA, [ (s, s) -N-^^>^;w* — ;w 
-1, 2-y^n/\Jft>y7 5>] (^yf ;vf--^A, [ (R, R) 

-N-^< * y7,)\s*=- )V- 1 , 2 - Vy- DA^VyT ^ >] (^yf P>) jl/ 

x-'y-^ [ (S, S) -N-^ 9 y?,)V*~)V- l , 2 - n/\Jp+f-> vT 
5 >] (1, 2, 3 — h U ■f-)V^O^£>) ^r-^A, [ (R, R) — N — ^ 
? >y;;i/*^;i/- 1 , 2 - vy- u^^-^y y7 5 >] (l, 2, 
^>-bf>) ^f-^A, [ (S, S) -N-> ^ >*/l/*.=.;i/- 1 , 2-vy"n 
^t>y7V/] (1, 2, 4-h'J^f^y4f>) ;Ixt--'7A > [ (R, 
R) -N-^ 9 y?.)V*-)V- 1 , 2-y^n/\^rt>y7 5>] (1, 2, 4 
-h'J^f^>-l?>) ^t-^A, [ (S, S) -N-^ 9 >*;i/sfc — 1 
, 2-y7n^\drtyy7^>] (1, 2, 4, 5 -x h 9 > ^-;i/^>-tf>) )V 
f^^A, [ (r, r) -n-p< * >-yuw-fc~;w- i , 2-y^oA^f> y 7 

S (1, 2, 4, 5-f h7>fM>-tf>) JVt-^A, [ (S, S) - 
N-> y* >*;w-f^;i/- 1 , 2-y^oMt>y7r/] (1, 2, 3, 5- 

f f7^f;^>-tf'>) ^t-^A, [ (r, r) 9 yxfr*—)^- i 

, 2 -i/tru^yrWT ^ >] (1, 2, 3, 5-ff7>f^>€>) ;U 
f-^A, [ (s, S) * l , 2-yynA^t>y7 

< >] (1, 2, 3, 4-ff7^fM>€>) Jl/f^^A, [ (R, R) - 
N-* 9 — 1 , 2->^D^t>-;75>] (1, 2, 3, 4- 

fh5^fMV-l?>) ^r-^A, [ (S, S) 9 >7.)V* — )V- 1 

, 2-y^OA^>y7r/] (1, 2, 3. 4, 5 9 * f-)V^y^fy 
) )is-r-<y&, [ (R, R) -N-* 9 y?s)V* — )V- 1 , 2-^>^n^Jr^> 

yrr/] (i, 2, 3, 4, 5 -s<y 9 *^-)\"<y*£y) ^t-^a, [ (s 

, S) -N-> * y^)V-fc — )V- l , 2-y^DAH>y7r/] (^^-^^ 

ji/f-^A ( [ (r, r) * i , 2-v 

^DA^t>y7^>] (^^r-^y 3-)V<>~gy) j^^^a, 
[0 0 3 4] 

[ (S, S) -N-HJ7;Vtn^r/^W"^-l, 2 -~>y n^+h> v 
7^ >]^>-tf >^f--)A, [ (R, R) -N-F'j7;^D^^yX;Kt- 
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2-y^o^t>y7r/]^>-t'^f-^A, [ (S, S) -N- 

>-tf>) — [ (R, R) -N-h , J7Wn>^>x;k*-;i'-l, 
2->^OAH>y'7 5y] j-n? ;i/-r — ^A, ['(S, S) - 

N- h -7;l/^n^ * -1, 2-y^nA^tyy7r/](l, 2 

-v^T-JWO^f >);1/t- — [ (R, R) — N — h- } ) 7)^^^ 9 y 

7t,=.)V-\, 2-y^DA^>y'7r/] (1, 2 - v> ^;i/^>-t? >) ;vt 
~?A, [ (S, S) -N- h 7)V3ru* 9 y^)V*=.)V- 1 , 2-v^n-x 
Hyy7r/](l, 3 -V*?-)\"<vJ£y))V7--VA^ [ (r, r) -n- 
F'J7;i/tn^j?>^;wt-^-l, 2-y?nAH>y7^] ( 1, 3- 
v^;i^>-t£ >')"r — A, [ (S, S) -N-f'J7^n>^>^^*^ 
-1, 2-y^nA^t>y7>>](l, 4 - y'7f ;^>-(f>);uf-7 A, 
[ (R, R) -N- f 'J 7;^n> ^ l , 2 - v 

T^>] (1, 4 - v^^^^OHf >);Ut--^A, [ (S, S) -N-b'J7^ 
tn>^>^^*^;v-i, 2-y^DAH>y7r/] (p — v^>) 

7-^> [ (R, R) -N- h y 7A/*u* ? y^)V*~)V- 1 , 2-->^o^ 
^>y7^>] (p-v^>) ^r-7A, [ (S, S) -N-h'J7^n 
^ * y^)V^=-)V- 1 , 2-y^OAH>y7^y] fl/-r — V 

A, [ (R, R) -N- h U y-frlruj. 9 y^)V*—)V- l , 2-v^n^.^+h 
>y7T/] (^yf V>) iVf-7A, [ (S, S) -N- h V 7^n> ? 

1 , 2 - y?OA^t>y7 = >] (1, 2, 3 - MJ * 
>-tr>) ;i/r- — ->A N [ (R, R) -N-Mj7^n^^>7;v*-^-l, 
2->^OAH>y7r/] (1, 2, 3 - h ^ ^-;i^>-tf >) ;v<x-^A 
, [ (S, S) — N — 1- 'J7^tn>^yxH-^- 1, 2-v^n^^r-9-> 
y7ry] (1, 2, 4 - h ^x-^a. [ (R, r) -n 

-h , j7^^D>^>^;^-^-l, 2 - n-^Jp+J-> y7 ^ >] (1, 2 

, 4 - h ff-)viyny) ^x-^a, [ (s, S) -N-h'j7^to>^ 

y*)]s*-)l<- 1 , 2-y^DAJft>y7^y] (1, 2, 4, 5-f 

JVf-7A, [ (R, R) -N-hV7Hn>^>^^*-^ 
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-1, 2-y^n^f>y7r/] (1, 2, 4. 5-tF7^MH*> 
) ;p-r — ^A, [ (S, S) -N- h 'J 7 A:* CM ^ y^)V* — )V- 1 , 2-v 
^n^t>y'7r/] (l, 2, 3, 5-f h7^fM>-lf>) ;Ur- 7A 
, [ (R, R) -N-h'J7Wn^^^^-^-i, 2 -v^n^^r+h^ 
y7?>] (1, 2, 3, 5-f h7>fiM>-fe'>) jl/f-7A, [ (S, S 
) -N- h »; -7)Vjru* ? y^)V* — )V- l , 2-y^nMt>v7r/] ( 
1, 2, 3, 4 -y- h ^ ^;V^>-tr >) ^x-^A, [ (R, R) -N - h'J 
•7)Vjru* ? — l , 2-y^nA^yy7ry] (1, 2, 3, 

4 -T- h ^p<^-;i/^>-tf>) ;u-t-~^A, [ (S, S) -N-h'J7;l/ta>^ 
y^)V^ — )V-\, 2-y^DAdff>y7 5>] (1, 2, 3, 4. 5-^> 
^■T-fl/^-f-zw^-tf >) ^x-^a, [ (r, R) -N- h 'J yjuj-uj. ? y 
7s)V*-)\/- 1 , 2 -v^n^^-^>^T^ >] (1, 2, 3. 4, 5-^>? 
*?-)Us<y-ey) ^f-7A, [ (s, S) — N — Mj7JVtn>^y7;^t- 
A-l, 2-y?OA^f>i;7r/] f-^^o-tf >) ^f-7A, 

[ (R, R) — N — MJ7^tn>^y7vjV^^jV- l , 2 - n^Jr-^>>? 

[0 0 3 5] 

t K'J K[ (S, S) -N- (p - h )vx.y 7. )V -i, 2-^7x-;v 
ifWyy'7^ >]^>-tf>;UT---7 A, n K»; K[ (R, R) -N- (p-hA 

-l, 2 - y 7 x ^ ;Uxf ]/ > y 7 ^ >] ^ > -b* > - -7 A 
, tK'JK[ (S, S) -N- (p-h^x^^-A/) -1, 2-y'7x- 
;vxfvyy7T/] O-T-ZW^V-lf >) ;Utx-7A, UKU K [ (R, R) - 
N — (p - h )Ux.yX)ls*-)V) -l, 2-y7x-Jl/xfl/>y*7^] 
^;i/^>-tr>) t K'J K[ (S, S) -N- (p - h 

— AO -1, 2-y7x-^xf]/>y7r/](l, 2 - ?-A"*>-tf >) A 
f-^A, t K'J K [ (R, R) — N — (p-h ^x>^^*-^) - 1 , 2 - 
y'7i-^xfk7y7<>] (1, 2 - i? * * A-^ >) ^fx^A, UK 
K[ (S, S) — N — (v-Y)VJ^y7,)V*-)V) -l, 2 - y7xx;vxf 
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Ix>vT^>](l, 3 - >);Uf-^ A, hK'JK [ (R, R) 
-N- (p-h;Ux>^;i/^-;u) -l, 2-y7x^;i/xf i/>^7 5 >] ( 

i, 3 -v*^-)\^<yi£y))V7--^&, tKn*[ (s, s) -n- ( P -h;i/ 

— -l, 2-v7xx;vxf l/^y'Tr^d, 4-v^-f-;w* 
v^yl^f-^A, fcK'JK[ (R, R) -N- (p- 

-1, 2 -v"7 i-;nfl/Vy'7 5 >] (1, 4 - v>< ><& >) fl/-jr — ? 

A, tK'J K[ (S, S) -N- (p - h frJLy — fr) -1, 2-v'7x 
;;vxfi/>y7r/] (p ;v-r^^A, t KV K[ (R, R) -N- 
(p-F;Vxy^j^-;V) -1, 2 - y7xx;vxf V>y'7 = >] (p-v 
y<>) ^fx-)A, t: K'J K[ (s, S) — N — (p - h frj^y jv) - 

1, 2-y7x-;vxfk>y7^y] Ov^V>) — ? A, n K'J K[ ( 
R, R) -N- (p->^x>7;i/*x;i/) -l, 2-y'7xx;vxf y>y7 
5 >] (>yf») ^x-^A, HKVK[ (S, S) -N- (p-h^-xv 
— -l, 2 - y'7xx;i/xfV>y75 >] (1, 2, 3-h'j^^ 
;l/^>Hf>) ;i/-r — ^A. H K'J K[ (R, R) -N- ( p - h ;Vxy^;v>tx 
)V) -1, 2-y'7x-)^f k>y7?>] (1, 2, 3 - h 'J ^f^>-t* 
>) ;ixx-^A. K'J K[ (S, S) -N- ( p - h >X -1 
, 2-/7x.^xfl/yy7r/] (1, 2, 4-h'^f-^>-t*>) 
x7A, k K'J K[ (R, R) -N- ( p - h )Vx. y 7, -1, 2-v 

7xx;vxf yyy7r/] (1, 2, 4 - h 'J ^ -?-;W< >-tf >) iVfx^A, 
£K'JK[ (S, S) -N- (p-h^x>^;v*x^) -l, 2-y7xx;v 
xf l/>y7^>] (1, 2, 4, 5-f f7^fM>t">) t: 
K'J K[ (R, R) -N- (p - h 7)V* — )V) -1, 2-y'7xx;Vx 

fl/>y'7 5 (1, 2, 4, 5 -T- h ^ ^ f-;W*>-£ >) — <y-A, tK 
UK [ (S, S) — N — (p - h^x>^^/*-^) -1, 2-y'7xXjl/xf 
U>vT5>] (1,2, 3, 5-f f7^fM>ry) tK'J 
K[ (R, R) -N- (p-K^xy^;v*x;v) - 1 , 2-y'7xx^xfi/ 
>->'7r/] (1, 2, 3, 5-rF7^fM>^>) ^x-H;^, K'J K 
[ (S, S) -N- (p-f;Vx>7;;l/*x;l/) - 1 , 2-y7xX^xf yy 
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y7r/] (1, 2, 3. 4 --r h 7*J-)l"<>-\£ V) ;i/T"-^A x k K'J K[ ( 
R, R) -N- (p - Y )V3-V 7, — -1, 2-77xz^xf l/>y7 
5 >] (1, 2, 3, 4-fh5>fM>^) ^f--)A, k K'J K[ (S 
, S) -N- (p - h;wr->;*;i/jfc — - l , 2 - v 7 x^xf p > -77 5 
>] (1, 2, 3, 4, 5 —*>9*?-fl"01£>) jl/x-^A, t K'j K[ (R 
, R) -N- (p - h )V3^y7.)V* — )V) -1, 2-y'7x^xfl/>y'7< 
>] (1, 2, 3. 4, 5-^>^^^^^>-tf>) ^f-^A, tK'J K[ ( 
S, S) -N- (p - h )V3->7.)V*~)V) -1, 2-y7xx;i/xfl/>y7 
< >] (^*-*M^;l^>-if >) ^x-^A, t K'J K[ (R, R) -N- (p- 

h 7)]y^~)V) -1, 2-V7xX;l/Xf I/>y7A>] (^^"9"^ 

[0 0 3 6] 

KK'jK[ (S, S) -N-> * 1 , 2-^7x-*xf 1/>V 

T ^ >]^>-tf — A, K KV K[ (R, R) -N-^ * — fr- 1 

, 2-^7x^xfi/>^7r/H>r^f-")A, tKV K[ (S, S) 

9 1 , 2-y7xx^xf i/yy7<>] (^■f-jWO 

-tf>) ;Pfx7A, t K'J K [ (R, R) -N-> 9 l , 2-v 

7xx;l/Xf i/>y7^y] 0^;l/^>-tf>) ^A N t K'J K[ (S, 

S) -N-^ * — )V- l , 2-y'7xx^xf i/yy7r/](l, 2- 

y^f jV /, <y-fe'>');l'f-7A, £ K'J K [ (R, R) -N-> * 
-1, 2 -y'7xx;vxf u> y7 5 >] (1, 2 - v ^ *-;W< >-tf >) ;i/-f — 
>>A N H K'J K[ (S, S) -N-* 9 y7,)V* — )V- 1 , 2-y7xX^xf 
U>y7ry](l, 3-y^f^^>-tf>)^f-7A, t K'J K [ (R, R) 

9 — 1 , 2-y7xx^xfl/>y7r/] ( 1, 3-v 

p<f-;i/^>-tf >))\,7- — <y A. hK'J K[ (S, S) -N-> /P- 1 

, 2-y'7xXjl/xf l/>y7r/](l, 4 - v^f-;u^>-tr>);i/T-^ r >A > 
t K'J K[ (R, R) -N-> * 1 , 2-y7xXji/xfi/>y 

T*>] (1, 4-y^f;M>-b*>)^f-7A, t K'J K[ (S, S) -N- 
* y — )V- 1 , 2 -y7xx;vxf l/>y7< >] (p-y^y) ;Vt 
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^•yA N t KU K[ (R, R) -N-> * — 1 , 2-/7x^x 

fi/>y7r/] ( P -v^>) ^t^^a, hk«jk[ (s, s) -n->* 

A, h K'J K[ (R, R) -N-^ 9 — 1 , 2-y'7x-;i/xfi/ 

>y'7r/] ^x-^A, k K'J K[ (S, S) -N-<**>* 

2 - ^7i- il/xf l/>y7^ >] (1, 2, 3-HJ.*f-;W* 
>-tr>) ^T'-^A, t K'J K[ (R, R) -N-;* * — 1 , 2- 

y7xx;i/xf l/>y7 ^ >] (1, 2, 3 - > 'J > > ^f-7A 

, H K'J K[ (S, S) -N-^ ? l , 2 - v7xx;pxf v> 

y*7r/] (1, 2, 4 - h 'J *m"0-V>) ;l/fx7A, t K'J K[ (R, R 
) -N-^ * y^)V^=. )V- l , 2-y7xxjPxfi/yy7^y] (1, 2, 
4 - h 'J ^;^>-tr>) ^x-^A, tK'JK[ (S, S) -N-*9>X)i' 

2-y7xx^xfl/yy'7^y] (1, 2, 4, 
;w*>«tf>) ^-r-^A. t K'J K[ (R, R) 9 ZsXfrfr — ti/- 1 , 

2-y7xx;i/xf l/>y7 5>] (1, 2, 4, 5 —f h 7 * >) 
^r-9A, fcK'JK [ (S, S) -N-^ 9 fr- 1 , 2-v7^- 

;i/xfl/>y7^y] (1, 2, 3. 5-r- h^^f-;l/^>4f>) ^f-7A, 
H K'J K[ (R, R) -N-^ 9 Z/7,)l<*=.)V- 1 , 2 - y'7xx^xfl/>^ 
7r/] (1, 2, 3, 5-7F5>fM>^) fl/f-^A, liK'J K[ ( 
S, S) -N-> * s^/l'*— /W- 1 , 2-y7xXikxfi/yy7r/] (1 
, 2, 3, 4-fb7^f^>-lf>)' ^fx-^A, K K'J K[ (R, R) -N 
9 y^)V^=-)V- 1 , 2-y'7xx^xfi.yy7r/] (1, 2, 3, 4 
-x h 7 ;ut=- — ->A, KK'JK[ (S, S) -N-*9>*)i' 

^-^-1, 2-y7xx^xf i/>y'7ry] (1, 2, 3, 4, 5-^>9 
^;i/^>-tf>) iVfx^A, t K'J K[ (R, R) -N-^^>^^^-;w- 
1, 2 - y*7xx ;Vjc^-1x>vT ^ >] (1, 2, 3, 4, 5-^>*^^;w^ 
■ >Hf>) ;u-r-'yA, t K'J K[ (S, S) * 1 , 2- 

y7xx;pxf l/>'y75y] » ^fx^A, n K'J K[ 

(R, R) 9 y?,)V*-)V- 1 , 2-y7xX^xfl/>y7r/] ( 
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-3-)l"<>-t£ >) ;i>x — >7A N 
[0 0 3 7] 

tK'JK[ (S, S) -N- h 'j y)V*u* ? — 1 , 2-7'7x^ 

^xfW> vT 3 >]^>-tf>;i/-r-^ A. tKUK[ (R, R) -N-f'J7^ 
to^^ >^;w*zx;i/- i f 2 -y'7i-;i/xfl/>y7 5 >]^>-t: — 
<^A N fcK»;K[(S, S) -N- h yfrXu* 9 y7.)V^=.)V- i , 2-v 

7x-il/Xf P>y7>>] f-jVOVy) ^f-'yA, tK'JF [ (R, 

R) — N - h U ~7 )VJr u * $ y^jvfc—)]/ — l , 2-/7x^xfi/>y7^ 
>] (^^;i/^>-tf >) k K'J K[ (S, S) -N-\>')yjv*u 

^ ^ yy,)V*=- )V- 1 , 2-y7xx;vxfl/>yT5>](l, 2-vV^;l^ 
>-tr — -7^, k KU K [ (R, R) -N-h'J7Wn^^>^W- 

2 - y 7 x - ji/xf 1/ > y 7 5 > ] (1, 2 -v^^;v^>-fe* >) ;vf 
tK'JKt (S, S) -N - h 'J 7;v^n / )( ^>^;v^x;i/- l , 2- 
v7xx;uxf i/>y7r/](l, 3 - V* f ;M>-b*>);Vf-7 A, tK'J 
K [ (R, R) -N- h 'J 7;i/to> 9 yy.)V*~)V- 1 , 2 - y'7 xx^xf 
]yy^T<y] ( l, 3 -v^^;u^>-t'>);i/-r-^A, t K>; K[ (S, S) 
-N-b';7Wn^^ — 1 , 2 - y'7xx^xf v>y'7 5 >] ( 

1, 4 -v^^;v^>-tf>);w-r-^ A, t K'j K[ (R, R) -N-Hj?^ 
tn^ ? y 1 1 2-v7xXiVxfi/>y7>>] Q, 

f^>-b'>);i/f-7A, t K'J K[ (S, S) -N-h'j7;^n>^>x;i/ 
sfc.=.;i/— 1, 2-y7xx;vxfl/>y7 5 >] (p-y^>) ;i/f- 7A, t: 
K'J K[ (R, R) -N- h yfl/jru* 9 yy.)V* — )V- 1 , 2-y'7xx;i. 
xfl/>y'7r/] (p->^>) ^fx7A, K>; K[ (S, S) -N-h 

yjvj-u* ? y^)V^ — )V- l , 2 - y'7xx^xf V>^T ^ >] 
uy) yA^ UKUKf (R, R) -N- h 'J -7;i/*tM * >*)V*~)V 

-1, 2 - y'7xx;uxf l/>y7 5 >] l^) ;l/fx7A, t K V K 

[ (S, S) — N — h 'J 7^tn> ^ >7;;l/'tx.;l/- l , 2 - y7xx;uxf 1/ 
>y7r/] (1, 2, 3 - h V ^^-;i^^>Hf >) ^fx7A, t K'J K[ (R 
, R) -N- h 'j y)V*u* ? y7.)V* — )]/- 1 , 2 - y'7xx;yxf l/> y7 
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^ >] (1, 2, 3 - h 'J ;*?-;i^>-tr >) ;vf-^A, tK'JK[ (S, S) 
-N - HJ -7;W^-n^ ^ l , 2 -y'7x^xfi/>y'7 ^ >] 

(1, 2, 4 — h 'J ^ ?-)V-^y~t£y) ;v-r-^A N 
[0 0 3 8] 

t K'J K[ (R, R) -N- h 'J 7)Vjru* 9 l , 2-y'7x- 

;l/xf I/>y7 5>] (1, 2, 4 - h V My) ^f-^A, fc: K 'J 

K[ (S, S) -N - h 'J 7^to> ^ 1 , 2-y7x-;vxf 

V>vT^^] (1, 2, 4, 5 --r h 7 * T-fr ^tx-)A, tK'J 

K[ (R, R) -N - h 'J 7;vtn> ^ >7;Wtx;v- l , 2-/7xx;Hf 
lx>vT^>] (1, 2, 4, 5-f b7^f^>^>) ;i/f^7A, EF'J 
K [ (S, S) -N-FV7^n^j'>XJbtx;v-i, 2-v7xx;vxf 
w>vT<>] (l, 2, 3, 5 —r h >) ;i/-f — tKV 

K[ (R, R) — N — h 'J 7^tn> ^ >^;i/>tx;V- 1 , 2-y'7xx^xf 
P>vT5>] (1, 2, 3. 5-f f7>fM>-fe*>) ;i/-f^H7A, EK'J 
K[ (S, S) -N- h 'J 7fl/*u* ? >X)V& — )1>- 1 , 2 -y'7xX^xf 
l/>yT5>] (l, 2, 3. 4 -7- h 9-* f-^wo-tf >) n/-f— "7 A, HK'J 
K[ (R, R) -N- h 'J 7 /I/* Opt * l , 2-y'7xx;vxf 

^>y'7ry] (1, 2, 3, 4--r h^-^wo-tfv) ;i/7--7A, t K'J 
K[ (S, S) -N-h'J7;Vtn^^ >^.;l/^xi;i/— l , 2-y7xxji/xf 
U>y7^y] (1, 2, 3. 4, 5 * * <f- J£l/) ;v-f — ^A, t: 
K'J K[ (R, R) -N-h'j7Hn>^>^jl/*^-l, 2-y'7xx;v 
xf V>v7r/] (1, 2, 3, 4, 5-^>^>f^>-b*>) ;l/fx^A 
„ t K'J K[ (S, S) -N-F'J7iVtn^^y7^x^-i, 2-y'7x 
— )Vx.^-VyVT < >] (^-r^ ^-;i^>-tf>) iVfx^A, t K'J K[ (R, 
R) -N- h 'J 7;i/^n> * >7.)V*~ )V- 1 , 2 - y7x-;i/xf l/>y7 ^ 

[0 0 3 9] 

t K'J K[ (S, S) -N- (p-f;vx>y;;i/*x^) -l, 2-v?n^ 
t>y'7^ >]^>-tf>;i^7 — , 7A > tK'JK[ (R, R) -N- (p-Mi/i> 
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-l, 2 -v^ n/sdr-9-> y'7 3 >]^>-tr >;l/-r — r> A, k K'J 
F[ (S, S) -N- (p - l> -l, 2 - v y- n^+>- > v 

75 >] (^;u^>-tf>) ;l/f-^A ( HK'JK [ (R, R) — N — (p-h 
)Vx.y -1, 2-y^nAdrt>y7^ >] ^;l/^o-lf >) ;P 
x--yA. tK'JK[ (S, S) — N — (p- -1, 2- 
•>^OAJft>yr^](l, 2 - >^>^^^>Hf>);i/-r — t K'J K [ 
(R, R) -N- (p - h — -1, 2->^n^>i;r5 

>] (1, 2 - v^;l^>-t£>) iVf^^A, KK'JK[ (S, S) — N — (p 
-h;i/x>^j^^;v) -l, 2-y^nA^>v?7^](l, 3-v^^-^ 
^>-tf A, t K'J F [ (R, R) -N- (p - h )\> 

) -l, 2-y^DAJrfyyrry] ( 1, 3 - v?jx 7-;v^>--tr» -r— A 
, tK'JK[ (S, S) -N- (p - -l, 2-v^n^ 

H>y7r/](1, 4 - v^^-;l/^>-b'>);i/T--^A, k K'J K[ (R, R 
) -N- (p-h;i/i/^^*x;v) -1, 2-y^nA^t>y7^>] (1 
, 4 - y^f;i/^>-lf>);i/f-'J A. K'J K[ (S, S) -N- (p-Ml/x. 
y^)V^=.)V) -l, 2-y^D^fyyTry] (p-y^>) 
, tK'JF[ (R, R) -N- (p-h^x>^;vjH-^) -1, 
H>y7r/] (p->^>) ;i/-r-->A, t K'J K[ (S, S) — N — (p 
- y 7, )V * — )l<) -l, 2-y^nA+tyy7^y] (^v^-V^) ;v 
f-^A. d K'J K[ (R, R) — N — (p - -l, 2- 

y^nA^>y7ry] (^yfl/y) ;^t-xi^a a t K'J K[ (S, S) - 
N- (p - MW.jl>;*;Ms — )V) -l, 2->^OAJft>y75>] (1, 2 
, 3 - h 'J ^;i^>-tr >) A, n K'J K[ (R, R) -N- (p - h 

/px^^*^) -1, 2-y^nA^>y7r/] (1, 2, 3 — HJ ^ 
f-;i^y-t?>) ^-r-^A, t: K'J K[ (S, S) -N- (p - h JVxy^;^ 
-AO -1, 2-y^DAJft>y7 5>] (1, 2, 4 - b 'J ^ -?-;i^>-tr > 
) ^f--)A, t: K'J K[ (R, R) — N — (p-^x>^^^) -1, 
2 -v^ OAdrfyyT^ >] ( 1> 2, 4 - h 'J ^ ?-;W*>-tf 
, HK'JK[ (S, S) -N- (p - h;l/Ji>.X;i/*x:;l/) -l, 
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H>y7T/] (1, 2, 4, 5-fh7>W>-l?>) ;i/-f-</-A, fcK 
'J K[ (R, R) -N- (p - h;l/JC>^;i/^-;u) - l, 2-v^n^+f-> 
■>7r/] (l, 2, 4, 5-f F7^fM>t*>) ;i/-r-«>A, t K'J K [ 
(S, S) -N- (p-fjVxy^j^-ji/) -i, 2 - n^+HJ->^T 5 

(1, 2, 3. 5 -7- h y t^-fr^y-ey) )l/-f-V&, t F'J F[ (R, 
R) -N- (p - h )V3-yX)V*~)V) -1, 2-y^DA^f>y7r/] ( 
1 , 2, 3. 5-t h7^f;^>-b*>) ^f-^A, H KV K[ (S, S) - 
N — (p - -l, 2— >^n^t>j?7r/] (1, 2 

, 3, A-tY? tf-fr^yify) ;i/-r^'v-A > t K'j K[ (R, R) -N- ( 
p - Y)Vx.y7,)V*~)V) -l, 2-y^OAH>^7r/] (1, 2, 3. 
4 -T- h 7^^;i/^>-tf >) ^f^^A, t KV. K[ (S, S) -N- (p-h 
^x>^;^-;p) -i, 2-y^nA^t>yrr/] (1, 2, 3, 4, 5 
-^y 9 ^^-)V^y^fy) h K'J K[ (R, R) -N- (p-h)P 

j-yxju -l, 2-y^nA^t>y7ry] (1, 2, 3, 4, 5- 
^ T-ZWO-tf y) ;i/r--^A, fcK'JK[(S, S) -N- (p-f^x 
yDV*—)V) -l, 2 -v? n^^r-^-^vT^ >] (^-^ -^;l^>-fcf 
^f-vA, t K'J K[ (R, R) -N- (p - Y )V3-y*)]/*-)V) - I, 2 

[0 0 4 0] 

HK'JK[ (S, S) -N-^ 9 y*)V*~)V- 1 , 2-y^AH>y7; 
yl^^yjvf-vA, t K'J K[ (R, R) -n-j* 9 y*)V*-)V- i , 2 
-y^DAH>y*7? Vj^^-fcf^Ux-^A, t K'J K[ (S, S) -N-* 
? y l , 2 — n^s^r-9-> y'7 5 >] -^WO-tf >) )Vy- =. 

t K'J K [ (R, R) 9 y-Afrft — A'- 1 , 2 - n^-9-> 

y7r/] (^•?-;i"0-fe*>) ^f-^A, fcK'JK[ (S, S) -N-^> 
7,)V*~)V-\, 2-y^nAH>y7ry](l, 2 - -^;w<>-tr >) ;v 
x-^A, k K'J K [ (R, R) -N-^^ >x — l , 2 -y^nA^f 
t>y'7^>] (1, 2 -i?*?-Jl"<>4£>) il^f-yA, K'J K[ (S, S) 
-N-^ 9 /!/*.=. )V- l , 2-y^nAJft>y7r/](l, 3-y^^-^ 
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^>4f>)^T---> A, £K'JK [ (R, R) 9 1 , 2 

- n^Jf+hVvT ^ >] ( 1, 3 - v^J^>-tr >)^7"-^ A, t: K'J 
K[ (S, S) -N-^ * 1 , 2-y^D^t>y7r/](l 
, 4 - 9 J* <f-)\zs<> **>))]/ 7-— v A. kK'j K[ (R, R) -N-;* * 

2->^nMt>y7^] (1, 4 -^;l^>-tf >);i/-r- 
vA, kK'JK[ (S, S) -N-* * >^;i/^-;v- l , 2-v^n^-y-> 
y'7r/] (p-y^>) ;i/-r-vA N t K'J K[ (R, R) -N-^?>^;i/* 

— Jl'- 1 , 2 - n^Jr-9->v T 3 >] (p-y>>) il'T^W, t K'J K 
[ (S, S) — N — ^ ^ y 7^)]/^—)]/— l , 2->^nAH>y7r/] -> 

;ixx^A N HKiJKt (R, R) -N-> 9 y*)V*=.)V- 1 , 2- 
y^DA + fyyT^] ^x-vA, £K'JK[ (s, s) - 

N-^ 9 — 1 , 2 - v^n^Jp-9->vT^ (1, 2, 3 - h 'J 

^^;l/^>-tf>) ^-r-^A, HKVK[ (R, R) -~N - * 9 > X 
1, 2—>^n^t>j;7 5>] (1, 2, 3 - HJ >f-;wo-tf>) ^x — 
^A, £ K'J K[ (S, S) 9 y*)V*-)V- 1 , 2-v^n^^r-9-> 

y'7r/] (1, 2, 4 - h V ^/wo-tf >) ;vf-^A, n K'J K[ (R, R 
) -N--* * l , 2-y^nAH>y7r/] (1, 2, 4- 

h'J^f^/-b*» ^x-^A, k K'J F[ (S, S) -N-^*>.X;U*- 

2-y^nAjffyy7ry] (1, 2, 4. 5 --r b 7 ^ ^V'O'-tr 
>) ^f-^A, K'J K[ (R, R) -N-> ^V*^* — 1, 
DAH>y7^] (1, 2, 4, 5-f h7^fM>^'/) ^x-^A, 
K K'J K [ (S, S) 9 y*)U*-)l<- 1 , 2-y^nA^>y'7 5 

>] (1, 2, 3. 5 —t Y 7^^)U^<y^fy) A. tK'JK[ (R, 

R) -N--* 9 y?.)V*-)V- 1 , 2 - v^n^^-iJ->vT^ >] (1, 2, 3 
, 5 -7- h 7^^^^>-tf >) ^f-^A, £K'JK[(S, S) -N-^^> 
2 -y^DA+t^r^ >] (1, 2, 3, 4-T-h^^^ 
;l^>-tf>) jl/f-'yA, H K'J K[ (R, R) * — 1 , 

2-y^DAH>y7^] (1, 2, 3. 4-f l«7>f M>-b'y) ;i/-r 
-?A, HK'JK[ (S, S) — N — ^ ^ l , 2-v^n^^-ij- 
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>-77r/] (1, 2, 3, 4, 5 *7-)l"01£>) ^f-^A, t: K 

•J K[ (R, R) * y?,)V*-)V- 1 , 2-y^DA^f>y7 5>] 

( 1 , 2, 3 , 4, 5 -^>*p<^-;l/^^-lf>) ^f- 1 )^, tF'J K[ (S, 
S) -N-^ 9 >7.)V* — )V- 1 , 2-y^nA^>y7<>] 
;^>Hf>) ;i/x-^A, H K'J K[ (R, R) * yX)U*~)l<- 1 , 

2-y^n^f^y'7r/] ^r^^ ^;i/^>-tf >) ;i/-r — «y-A, 
[0 0 4 1 ] 

HK';K[(S, S) -N- h V 7^^-n> ^ — 1 , 2-v^n^s 

^ftv^r^^^^f-^A, t K'J K[ (R, R) -N- MJ ^tfn. 
^ * )V- 1 , 2 - y ^ nA^ft > y'r r/] ^ >-ff>;vt- ^ , t: 

KV K[ (S, S) -N-F'J7J^n^^y^ji/,t-^-l, 2-v^n^Jf 
t>y7ry] (^?-;i^>-tr >) ^x-^A, tK'JF [ (R, R) -N- h 
1; y)V*u* ? y^)U* — )V- 1 , 2-y^OA^t>y7r/] 

;i/f-7A, liF'JKf (S, S) -N- b U 7;l/;J-n^ * >>ui/*^;u 
-1, 2-y^oMt>y7r/](l, 2 -y^f^^y-b'y) JVt-^A, 
fc: KV K [ (R, R) -N-h'j7^ta^^yx^t-^-l, 2-v^n^s 
*^>v7^>] (1, 2 -v^?-;W*>-tf >) tK'J K[ (S, S 

) -N- h 'J 7)Vjru* ? y7.)V7^~)V- 1 , 2-y^DAH>y7^](l 
, 3 -v^;i"0-tf >);w-r-^A. t K'j K [ (R, R) -N-MJ7;M- 
u**?y?,)\s7£=.)V-\, 2-y^DA^f>y7ry] ( 1, 3-v^^-;i^ 
>-tf>);i-x-'y-A, t K'j K[ (S, S) -N-f'J7;vtn^^y^^t-^ 
-1, 2-y^nAJff>y7ry](l, 4 - v^?-;i^>-tf >);i/x->y- A, 
HK'J K[ (R, R) -N-PJ7^n^r/^W^;V-l, 2-v^n^ 
^r+l-^vT ^ >] (1, 4 -v^;i^>-tf>);i'x-^A > HK'JK[ (S, S 
) -N-HJ7;Vtoy^y^;^t^^-l, 2-y^nAH>y7r/] ( 
p-y^>) ^-7- — ^ A. n K'J K[ (R, R) — N — HJ 7Hn> * >J*;i/ 
2 -->^ nvs^f-9->vT^ (p ^x-^A, tF'J 
K[ (S, S) -N-f'j7ii/tn^^yx^-^-l, 2 u^y-y 
y7^>] ;u-r-*A, tFV F[ (R, R) -N-h'J7Wa 
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A, tK'JK[ (S, S) -N-F'J7Wn^^>^H^-i, 2-v? 
DAH>y'rr/] (i, 2, 3 - h 'J > -?-;i^>-fcf>) ;i/f-^A, n k>j 

K[ (R, R) -N- h 'j 7)]/sj-U* ? >X)V* — )l>- 1 , 2 -is? Us\*r*)-> 
y'7r/] (1, 2, 3 - h V *?-)i"<>-{£ y) ;l/f-^A, tKU K[ (S, 
S) — N — h 7 )V$ru * y 1 , 2-y^nA^t>y'7ry] 

(1, 2, 4 - h 'J ^^-;U^>-tf>) t K'J K[ (R, R) -N- 

hij7;i/tn^^>7^^*^jl/- 1, 2 -y* nA^t>y7 = y] (l, 2, 
4 - h 'J ^;t^y-tf>) ^f-'yA, tF'J K[ (S, S) -N-f'J7;^ 
CM * y^)\,*=.)V- 1 , 2-y^DA^t>y7r/] (1, 2, 4, 5-t" 
h 7^^-;i^y-tf>) ^x-^A, k K'J K[ (R, R) -N-hV7^o^ 
* y;*;!/*-;^- 1 , 2-y^nA^f>y7^>] (1, 2, 4, 
*?-;w*y-*fy) )]/7--V&, t F'J K [ (S, S) — N — h'j7Wn^^y 
2-y^nAH>y7r/] (1, 2, 3. 5-ff7^f 
/W*y-tf>) ^f-vA. HK»;K[ (R, R) -N- h 'J v;l^n^ y.x;w 

2-y^nA^yy7ry] (1, 2, 3, 5 - x h 9 
y-tfy) ;Wx-^A, n K'J K[ (S, S) -N-F'J7;i/tn^^>^;i/^^ 
;U-1, 2-y^nA+f>y7ry] (1, 2, 3, 4-rf7>fM^ 
y) ;i/-r-^A. tK'JK[ (R, R) -N-h'j7;^a>^y^^t-^- 
1, 2-y^nA^t>i;7r/] (1, 2, 3, 4 - -f h y J* -^;l^>-tf y) 
;v-r--y-A, fcK'JK[ (S, S) -N-HJ7Wn>ry7,H-^-l, 
2-y^nAJft>y7r/] (1, 2, 3. 4, 5 J ?-;i^y-fcf y) 

^•r-^A, hk<;k[ (r, r) -n - h y 7^to> ^ >^ w-^- 1 , 

2-'>^daH>^T5>] (1, 2, 3. 4. 5 -^y * * ?-;w*y-tf y) 

HK'JFt (S, S) -N-h'j7;l/tn>^>^;i/*^;i/-l, 
2-y^nAJptyy7r/] (^^-9M f-;w*y-tfy) — ?A > tK'J K[ 
(R, R) -N-h'J7Wo^^y^;i/#^;v-i, 2 - y^ n^^y^T 

[0 0 4 2] 
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(A) fcitf (B) T^^tL^^tf*?l^tTS^LT 
(A) 33 J: Of (B) -e^^tL^^^^rl^LT^i-^o £<W5¥&*#&#£> 

ft&jg,$sfce>mmz&^x, mmmmvi i i^s^t/^^rs^a^ 

£-&fcoji£\ifcf±, l.o : o.i^ki.o : 10. o<D^)i<it<Dfflx\ &iL<n. &m 

I I Itk&mit&WlKftLT, OAfrblOO^frMM. JfiKli, l.O^lO^e 

W^f&JRfc K'J KH^^r^^^fflT-i^o ^&JRf&#<aWSr#i*»i, An 
gew. Chem., Int. Ed. Engl. 1997, 36, 285-288^=J. Org. Chem. 1999, 64, 2186 
-2187 KSE*S*LTV>& 0 ft^te^SSHt^tK I I 

ifj&Mt Lf-IK (A) (B) ^Sft&ft^ftfcS^LTSJ&LTfc J: 
v> (###0 2) o 
[0 0 4 3] 

, >&^<£>^ h ^?y-;K 2-^ 

/-;K 2 -> 2 -^^^(7)7;i/n-^MI, fh5tKo 

77>, >?jr--^;Vi--r;v> ■f-;i/^;i'*4r-> K (DMS0) , y^fjl/*j^7 
5 K (DMF) , 7 4rhxf'J;l/fcD*M^^t\ Jb4v>lifiLTiv» 

&MfcRj£K:fcv>T\ -fe^c (A) jsitf (B) -CiE$ tL^-ft^OjftS ti, ± 
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.i-3.omoiAo$EH-e*^>o ju^hvi i im&m^zii'o^ikmmfcK 
tt-rz-fcis: (a) fcitf (b) tf^a^raotii, iiitv i 
i im&mm^zk^^ikmmm-ttirzfcfcm^^^tt: (s/o -e^^tt 

, S/Ci£, 1 0 - 1 0 0, 0 0 OOM-CfclK *f£L< 115 0-2, 0 0 0"C* 
-2>o RJSifiJKfi, jggftefc^JtLT, -2 0°C~1 0 0 t^fEhf & - t ri*-e§ 

£t)mmw<z! l ±2 o°c-4 o°coM^#ifi^R^^^i-^>^^^§^o 

i o OBf^-eR^d^ist-^o ^»<offi§m, *7A^D7h^*77^, m 

[0 0 4 4] 
[H«!l] 

itz, TsdpenJi, N — ( p - h V 7, — -\, 2-/7x-;vxf 
y'7 5 >£;^U Msdpenfl, N - ^ ^ >^ l , 2-y'7x-^x 

1 ) ^^;u-r- A T 5. K$t#Ru[(S, S)-Tsdpen] (hexame thy 1 benzene) 

T;i/^>#H^T> [RuCl2(hexamethylbenzene)]2 134 mg(0.2 mmolh (S,S)- 
TsDPEN 147 mg(0.4 mmolK 7jc$Hfc# 'J -^A 183 mg(2.8 mmolK 3 
mU 7K 3 ml £20 ml v ol !✓ > ^ £ Aft, liactl^H^L^o ^ScE^tS 

[0 0 4 5] 

Sfcfc, 1 tra^O^ftJCj: 19, Ru[(S,S)-Tsdpen](l,2,3,4,5-pentame 

thylbenzenek Ru[(S, S)-Tsdpen] (1, 2, 4, 5-tetramethylbenzene) . Ru[(S,S)-Ts 
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dpen] (1, 3, 5- trimethyl benzene) , Ru[(S, S) -Tsdpen] (p-cymene), Ru[(S, S)-Msd 
pen] (hexamethylbenzene) Lfz a i 1 "C 2 -^n/V — 

R£.$t-5ii:t:J: , RuH[ (R, R) -Tsdpen] (1,3, 5-trimethylbenzene) 1t y a1& L 

[0 0 4 6] 

(^Jfcflll) (R) -3-[fcf* h^y*;i/*-;v) n^Jr-y-y 

T;V^>#H^T. Ru[(S,S) -Tsdpen] (hexamethylbenzene) 12. 6 mg(0. 02 mmo 
U S/C = 50), 97 fx 1(1.0 mmol), vny^y^fMH 

// 1(1.0 mmol), 2 2 -yn/\V-;i/ 1 ml£20ml-> j. P>y* KAft 

, 30t:tCT48BtF^^L/io :«^777ya*7A^-vh^77^- ( 
-\*-9->/T-t h > =90/10, Si0 2 ) laotmu gfi^JtJ^213 mg (JR^93 
%) %tz 0 HPLC (r4-t)^±m CHIRALPAK AS. : 2--fU*J- 

^ = 85 : 15, ^Lii0.5 ml/rain, 210 nmt?ftW) *) %¥1ftM*:Mfe Ltz&^ 
96 %eetz$>^fz 0 
[0 0 4 7] 

(mmM2) (S) -3-[fcr* (^ Y*is-t>)Vtf-)V) *^-)\<Ys>7U^**y y 

T;l/^*>#H^,T> RuH[(R,R) -Tsdpen] (1,3, 5-trimethylbenzene) 24.0 mg(0. 
04 mmol, S/C = 50), 2-y^n^/> 194 p 1(2.0 mmol), vn^y^ 
■^;W229 1(2.0 mmol), T-fc h > 2 ml £20ml v a. V > * KA*L, 30°CHT48B# 

h> =90/10, Si0 2 ) Cio-CffilU gW«316mg (1R^69 %) f#fc 0 HP 
LC (^t^il CHIRALPAK AS, ^^f^> : 2 - 7°n^V -;V=85 : 15, % 
i$0.5 ml/min, 210 nm-e&tfi) K J: D flJ£ Lfcift*. 73 %eCC*o 

tZo 

[0 0 4 8] 

(HMM 3 ) (S) -3 -[If* (xKy*W-^) ^f]l/]y70AHy 
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T;i/^>#H^T> RuH[(R,R)-Tsdpen] (1, 3, 5-trimethylbenzene) 24.0 mg(0. 
04 mmol, S/C = 50), 2-y^D/\^y> 194 ^ 1 (2. 0 mmol) , vny^yx 
f-^304 ^1(2.0 mmol), 7-th> 2 ml £20ml v ^ V > ^ 30°C^T48B# 

h> =90/10, Si0 2 ) laottSU gftj^£330 mg (IR^64 %) %tz a Zti 

z&T^TFi-xd^^isy^f-^mmmzm&Lfzm, hplc (^-t^ 

l±m CHIRALCEL 0D, ^#-9"> : 2 - 7°U/nV -;U = 97 I 3. tfttilO.5 ml/min, 21 
0 nmT*#> tB) t~<£ 0 Tfc^MJS £ Mte L TtfSH:, 77 %eeT^ o tz 0 



[0 0 4 9] 

(H«!I4) (R) -3 -[fx (x. Y^is-ti )Vtf=.)V) is? 

T;W^>#H^:T> Ru[(S,S)-Tsdpen] (p-cymene) 24.0 mg(0.04 mmok S/C = 
50), 2-v^n^-ty> 194 ^1(2.0 mmol), >^v\x^-;U304 1(2.0 
mmol), 2 2 -7°ny\V-;V 2 ml £20ml v^- tcA*U W°C\Z 

xAmmmwLtzo 7 7 ^ y a * 7 a ^ n v ^ ^7 7 ^ - (^3,-9- > 

/T-tr h > -90/10, Si0 2 ) tc£oTffiS£L, g#j^£409 mg («80 %) Wfc 
o -*i£*MM3 K^fcfc d HPLC 
(^-b;i4±®{ CHIRALCEL 0D, ^^r^> : 2 - 7°a/NV -;W = 97 I 3, vjfEii0.5 
ml/min, 210 rw\V&&) iZ X *9 Tfe^S^vIO/E Lfz&^ 61 %ee-e&o7t: 0 
[0 0 5 0] 

(^»J5) (R) -3-[bf7. h ^r->77;w^-;i/) ^^;v]v^n^>^y 
T ;U ^>#H^T, Ru[ (S, S) -Tsdpen] (hexamethyl benzene) 12. 6 mg(0. 02 mmo 



Hfc3 0] 




COOEt 



COOEt 
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1, S/C = 50), 2-y^n^>f/> 84 ^ 1 (1.0 mmol), vn>|-^f)H14 
^ 1(1.0 mmol), 2 2 -y'usty -)V 1 ml£20ml V a- Vy? l/ZXfi 
, 40 t UcT24R#P B t ttf#L£ o i^iil^ 7 7 7 y a ^ 7^ ^ h 7 ^- ( 
^■9->/T-fe h > =90/10, Si0 2 ) CiotilU Bfi^£210mg (l|X^98 
%) |#f:o HPLC (yj±)l/i±m CHIRALPAK AS, : 2-7 P n/\V- 

;u = 80 I 20, ffi.Ml.0 ml/min, 210 nm-e&W) <9 3W#|[J&«:«85e L^fif*, 
98 %eet?abo^ 0 
[0 0 5 1 ] 

(R) -3-[feT* (> v^n^^^y 

T^^>#H^T, Ru[(S,S)-Msdpen] (hexamethylbenzene) 11. 0 mg(0. 02 mmo 
1, S/C = 100), 2-y^n^Vf>'> 168 M 1(2.0 mmol), 7D>|y7fM 
28 ^ 1(2.0 mmol), 2 - ^ 2 - ^n/V 1 ml 20ml V > ? iz 

Ati, 60°C^T24B#^S^L^o :^»777ya*7^^n7l>777^ 
- (^^r-9->/T-b h > =90/10, Si0 2 ) CJ:oTiSL, Bl»£422 mg (iRi£ 
99 %) |#7to HPLC CHIRALPAK AS, ^**yy : 2-7"n^ 

y-;l/=80l20, itilLO ml/min, 210 nmT^ m) K «t 0 ft^iWJS fciMS L£*£ 
^ 98 %eeT3bo7to 
[0 0 5 2] 

(H«!I7) (S) -3-[fcr* (^ b*->*;u**-;i/) ^^;i/]->^n^>^y 
y<DWkik 

T )V=ry^.m%T, RuH[(R,R)-Tsdpen] (1,3, 5-trimethylbenzene) 12.0 mg(0. 
02 mmol, S/C = 50), 2 - n^y^y > 84 ^ 1 (1. 0 mmol) , 7D>|y> 
f-;H14 ^ 1(1.0 mmol), 1 ml £20ml v sl U > ? iZ Xtl, 40°C^T24H$ 

mmWLfZo :^777ya*7i^07^'77^ (^^>/T-fe 
h> =90/10, Si02) CiotfflgU g6<J«213mg (J|X*£99 %) HP 
L C (V4-t)^±M CHIRALPAK AS, ! 2 -7°n/W-^ = 80 : 20, SiE 

ill.O ml/min, 210 nnrC&ffi) *C J: 9 7fr?^Jg£$l];E Lfcfir*, 89 %ee-C&o 
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[0 0 5 3] 

(^&#!I8) (R) -3-[fcT* (x^y*j^'-^) yyu^y^y 

T^^>^H^TRu[(S, S)-Tsdpen] (hexamethylbenzene) 12.6 mg(0.02 ramol 
. S/C = 50). 2 -Zsy u^yf y y 84 1(1.0 ramol), >^v\x^;H52 
/z 1 (1.0 mmol). 2-^f;V-2-^n;V-^ 1 ml £20ml is a. > * KA*L. 
40t:tCT24B#TO^L7to :^iI^77r>a*7A^nvF^77>f- 
*-9->/T-fe b > =90/10. Si0 2 ) CiotilL, glft«233 mg (1R^96 % 

) ft*:,, -*l£^»J3 tracsf^tcj: *)^uyi-*~-)i<mmm~ : m&Lfz& 

. HP LC (yj-tmtm CHIRALCEL 0D. : 2 -:/n^V -;l/=97 : 3 

. SK&0.5 ml/rain, 210 nmt:^m) tcj: *9 it^$&f£ £ Mfc L ^^f, 96 %ee"C 

[0 0 5 4] 

(»!9) (S) -3 -[if* (xh^ry^J^f-^) ^ i/9 u^y ? J 

7;U=f>#B^;T\ RuH[(R,R)-Tsdpen] (1, 3, 5-trimethylbenzene) 24.0 mg(0. 
04 mmol. S/C=50). 2 - i/9 u^yj-y y 168 ^ 1(2.0 mmol). -^n>^v.i. 
f-^304 ^ 1(2.0 mmol). T-th> 2 ml £20ml v ^ W > * K A*L. 40°C(CT24Bf 

h> =90/10. Si0 2 ) CiotffilU gfi<J«462 mg (i»95 %) #£ 0 -tt 

£H»ii3 tmzmwzx ]s>**-ji>mmmzgzmLtz&.. hplc ( 

?4Ji^ttm CHIRALCEL 0D. : 2 - 7°n^V -;u = 97 : 3. 130.5 ml 

/min. 210 nnfC^ttJ) =fc tj t^MOJIte Lfcjg*. 91 %eeT&^fz 0 
[0 0 5 5] 

(IIM10) 3-[l, 1-lf* Y *yii )V??;=.)V) ^ivyyyxi^y y 

y y<n>mt 

T )]/^fy^m%T, Rut (S.S)-Tsdpen] (hexamethylbenzene) 12.6 mg (0.02 mmo 
1. S/C = 50). 2 -yyu^yy- y y %A ^1(1.0 mmol). y^Wf^vD 
M33 1(1.0 mmol). 2 2 --/n/W-^ 1 ml£20mlv^ Vy 
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7^- h > =90/10, Si0 2 ) i:^tiSU @I»£54 mg ( 

111^24 %) t#£ Q HPLC (V4-t)^±m CHIRALPAK AS. : 2-7°n 

^y-;i/=80 ! 20. lill.5 ml/min, 210 niire*£m) ^ =SriW5e Ltz 

76 %ee-e^)o/z 0 
[0 0 5 6] 

(HM^Jll) 3-[tf^ b^y*;v**-;v) ^f;v]-4, 

T^^>#H^T> Ru[(S,S)-Tsdpen] (1, 2, 3, 4, 5-pentamethylbenzene) 12.3 
mg(0.02 mmol, S/C =50), 4, 4 - V * 2 - v ? > -r y > 122 ^ 1 ( 

1.0 mmol), vn>|y^ ^-;H14 ^ 1(1.0 mmol), 2 - 2 -7°u^j - 
)V l ml£20ml vjl W > y ^Ati, 40°C^T48fM» Lfco 
ya*7A;n7^'77^ - (^3f -fr >/7-fe h > =90/10, Si02> Ciotffi 
ML. BW»«rl41 mg (J|X^58 %) f#fc e - tih *$mm 3 £ W\ DSf^Ci *) 

Sfr K L HPLC ( ^ -b ;l4±M CHIRALCEL 0D 
. : 2 --7°n/NV-;V=97 : 3, j^iiO.S ml/min, 210 nnrefttfi) 

«^J&£ifiiJ5eLfc&*, 99 %eeX*$>^fz 0 
[0 0 5 7] 

(^M^!ll2) 3-[ (T-b^;U) (^f^y^W^) ^f^]y70/^^ 

y 

T )\y 3'>#H>CF, Ru[ (S, S) -Tsdpen] (hexamethyl benzene) 12. 6 rag(0. 02 ramo 
1, S/C = 50), 2-y^n/<>fy> 84 ^1(1.0 mmol). 7-fe M£^y f-;H08 

^ 1 (1.0 mmol), 2->fiV-2 -70^/-^ 1 ml£20ml > a. > y 
, 40 , CfcT24B#ra«#Lfco iOS$*75r>a*5A^n7f^57'f- ( 
^^r-9-^/T-fe h V =90/10, Si0 2 ) CiotffilL 196 mg (JRsp99 

%) #7t 0 *H NMRioi^HPLC (jTJ -kfrftWk CHIRALPAK AS, : 2 

-7n/V -;i/ = 80 : 20, IIl.O ml/min, 210 nm"e^tU) *) yT^rW 
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[0 0 5 8] 

(R) -3-[fcr* (^h^y^)^f-^) ^^-;u]v^n^>^ 

T;i^3">#H^:T. Ru[(S,S)-Msdpen] (hexamethylbenzene) 11. 0 mg(0. 02 mmo 
K S/C = 100), 2-v^n^>xy> 168 ul (2.0 mmol), vDV^y^f^ 
8 ul(2.0 mmol), 2 2 -y°u^y-)U l ml £20ml > 1/ > ^ Att 

, 30°C^T72B#rM#L/c o -<^#ia£ 7 7 7 # 7 A * h 7 a - ( 
^+h>/T-b h > =90/10. Si0 2 ) lUotfflgU gl»£425 mg 0IX*p99 
%) #7^0 S^StiCalo 21 +96.3 (c 0.54, CHCI3) "Cab o fc c HPLC (^^ 
•k^ttm CHIRALPAK AS, ^*-*T> : 2 - -;u = 80 : 20, IIl.O ml/mi 

n, 210 nm-e^tb) ^ J; 19 ^M^PJ^ L/;ISm, 98 %eeT&^fz 0 
[0 0 5 9] 

(*»J14) (R) -3-[tf* (^F^y*JV^^) n^^r+j- 

T;V=r^#H^T, Ru[(S,S)-Msdpen] (hexamethyl benzene) 11. 0 mg(0. 02 mmo 
1, S/C = 100), 2 - v^n^-try y 194 ul(2.0 mmol), -7 n y& V y. ^-;i/22 
8 ul(2.0 mmol), 2-^f;P-2 -^o/nV — ;i/ 1 ml £20ml v 3- V V 5 K Xfi 
, 30t:tC"C72B#P B 1«^L/Zo :«^777->a*7A^07^*77^- ( 

h > =90/10, Si02) ^ £ o TffifJ L, glftt7£443 mg (^97 
%) t#7tio ^Ef±[a] D 23 +3.45 (c 2.44, CHC1 3 )-C^)o7t:o HPLC (VJ 
t^ttM CHIRALPAK AS, : 2 - 7"n;V -)V = S5 : 15, vMO. 5 ml/mi 

n, 210 nm-e^ttJ) K i •? ft^fcEJKfrfflSe 98 %eet?£>o £0 

[0 0 6 0] 

(»J1 5) (R) -3-[tfy. h^rv*^sK-;l/) >f^]y^DA7^ 

T^n^^H^T, Ru[(S,S)-Msdpen] (hexamethylbenzene) 11.0mg(0.02 mmo 
U S/C = 100), 2-y^nA7°f/> ill ul (1.0 mmol), 7nv|y>f;m 
4 uKl.O mmol), 2 ■?■}!/- 2 -y"u/^y ~)V l ml £20ml vo- V s 9 HAtL 
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, 30 o C(;T72B#rBm#L7^o i«^77'r>a*7A^D7f^77^ - ( 

h y =90/10, Si02> ^cfcoTfjt^L, l#>t»£l81 mg (i|X^75 
%) t#7^ 0 ^7c:Jt(±[a]D 27 +45.2 (c 1.76, CHC1 3 ) Tr^o £ c Ztlt (2R, -3R) 

T^xl/^^-^ff53*itct 0 7fc^Jg£*^7^:£, >99 Xee-C*o^o 
[0 0 6 1 ] 

(^*fefOl6) 3-[l, 1-tf^ (^h^ry*W-^) .x^;u] ~> ? ? 

T^=/'>#H^;t, Ru[(S,S)-Msdpen] (hexamethyl benzene) 11.0 mg (0.02 mno 
1, S/C = 50), 2 - n^yjy > 84 ul(1.0 mmol), ^fwmn^ 
- M33 uKl.O mmol), h^x> 1 ml £20ml vj. P > * KAtU 30°C^T48B# 

h> =90/10, Si0 2 ) tCctoTffl^L, BW!fe*116 rag (JRi£51 %) #£ 0 SI* 
J$Si [«]d 25 +87.2(c 1.00, CHCl3)-eabo^ 0 HPLC OM-fc/M±St CHIRA 
LPAK AS, : 2 -7n^V-/V = 80 ! 20, Iill.5 ml/rain, 210 nm-e^ 

m ) ^ «t 19 ft^fcES £ ilfiljg L IS*. 97 % ee-C* o fc 0 
[0 0 6 2] 

(IP 1 7 ) 3-[tf^ h*'>*/P*-^) *?-)V~\-A, 4-y^f;Vy 

T^3*>^H^T, Ru[(S,S)-Msdpen] (hexamethylbenzene) 11.0 rag(0.02 mmo 
1, S/C = 50), 4, 4 -v^A'- 2 - y^D^Vfy > 122 ul(1.0 mmol), 
7 0>|y^ 7-;W14 uKl.O mmol), 2-^^-2-7*0/^-^ lml£20m 

30°CI<ZX72&fr$m$Lt2 o CI <7)}#?(t£ 7 9 -y v ^ 77 y A ^ 
D7h^77^- (^+h>/T-fe h > =90/10, Si0 2 ) iao«L, 
£202 mg (W83 %) \%tz 0 Ifeit^t [ a ]d 25 +101.6 (c 1.04, CHCI3) Trab o 

PLC (^M -b/l4±$£ CHIRALCEL 0D, : 2 - y'u/W -;i/ = 97 ! 3, yJfE 

ii0.5 ml/rain, 210 nnrC^m) ia MmLfzffiW:, 99 %eei?&o 
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[0 0 6 3] 

(HJfefll 1 8 ) 3-[ (T-t^-;u) Uh*y*^-^) n^>* 

T^rr>#H^T> Ru[(S,S) -Tsdpen] (hexamethyl benzene) 12.6 mg(0.02 mmo 
1, S/C = 50), 2 - n^vt; > 84 ul(1.0 mmol), T-fe h ffcgM ^;H08 
ul(l.Ommol), fl^7Kh^-X> 1 ml £20ml v P > ^ A*t, 40°CCT24B#F^^t 

=90/10, Si0 2 ) laoTHU SlfttJ£l96 mg (JR^99 %) #7ti 0 J^J^fi 
[a]D 25 +83.5 (c 1.35, CHCI3) 1 HNMRioi CFH PLC (^-f -fe^M CHIR 
ALCEL OD, ^3r+f> I 2 -7*0/^-^ = 80 ; 20, ISl.O ml/min, 210 nmTl& 

, nbtitz&.mmtei : 1 r^f v^v-a^t* ») , ^^0^7^ 

•fV^v-(±91 tz 0 
[0 0 6 4] 

2 ) ^ ;i/f--7Avn^-h IffrRu [CH 2 (C0 2 CH 3 ) 2 ] [ (R, R) -Tsdpen] (m 
esitylene)<7)^-^cri 

7^^>fi^T, RuH[ (R,R) -Tsdpen] (mesitylene) 50 mg(0. 085 rmnol) , v 
ny^v^^ 78 // 1 (0. 68 mmol) , & X CflBfofcT-b h > 4 ml £20 mlval/V 
^CAat-e^i 2 SI^^^t^v^ Hfej£ H e H £24 mg (W 40%) f§fc 0 

TLktztb, ii^^^v^9l« (-30°C) -ClH NMRvII^^t &ofc 0 
lH NMR(CD 2 C1 2 ) 5 2.06 (s, 9H), 2.20 (s, 3H), 3.55-3.80 (m, 7H), 3.88 (t 
, J = 11.5 Hz, 1H), 4.09 (s, 1H), 4.27 (d, J = 11.5 Hz, 1H), 5.06 (s, 3H 
), 6. 65-7. 35 (m, 15H) 

z<Dm&i>. -r^^r^KBommt vxmm *><> 

[0 0 6 5] 

[»ioa*] 
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